Purpose -Mobile technologies offer the opportunity to embed learning in a natural environment. The objective of the study is to examine how the usage of mobile phones for m-learning differs between heavy and light mobile phone users. Heavy mobile phone users are hypothesized to have access to/subscribe to one type of mobile content than light mobile phone users, to have less frequent access to, subscribe to or purchase mobile content within the last year than light mobile phone users, and to pay less money for mobile learning, its content and mobile games than light mobile phone users. Design/methodology/approach -Data were collected from 436 respondents. An analysis of variance (ANOVA) test was run to examine how the usage of mobile phone for m-learning differs between heavy and light mobile phone users in terms of access/subscription to several types of mobile content, frequency of access to, subscription to, and purchase of mobile content within the last year, and maximum amount of money paid for mobile learning, its content and mobile games. Findings -Significant differences can be identified when comparing the usage of mobile phones for m-learning between heavy and light mobile phone users. It was found that heavy mobile phone users access/subscribe to more than one type of mobile content than light mobile phone users, have more frequent access to, subscription to and purchase of mobile content within the last year than light mobile phone users, and to spend more money on mobile learning, its content and mobile games than light mobile phone users. Research limitations/implications -Future research should aim at a deeper understanding of mobile phone usage for learning by including new variables and mediating variables and applying a multivariate analysis of data such as structural equation modelling to interpret the results, as this would allow for a simultaneous relationship among endogenous and exogenous variables, serve as a purposeful representation of the reality from which the data has been extracted, and provide a parsimonious explanation of the data. Practical implications -Mobile content needs to be developed specifically for mobiles, with clear images and good quality sound to enable users to continue to come back and enjoy new segments and features. Mobile phones must be small, reliable, and convenient devices that can provide the full spectrum of information and entertainment options to users. Originality/value -This research provides a new perspective on mobile phone usage for m-learning among Malaysian mobile phone users.
Introduction
Researchers define the term "mobile learning" and its content from various points of view. According to Kaplan-Leiserson (2005) mobile learning is "the new possibilities that are available to people given the mass deployment of devices that everyone now has in their hands and the new connectivity that is coming". Meanwhile, "edutainment" is defined as "the act of learning through a medium [. . .] any various media [. . .] that both educates and entertains, or else, entertainment that is intended to be educational" (The Free Dictionary, 2006a) . Mobile content is any type of media formatted for mobile phones, like ring tones, graphics, games and movies (The Free Dictionary, 2006b ) that is disseminated via mobile internet (Marriott, 2006) using interactivity (Bernstein, 2006) . In relation to the context of mobile learning, it can be defined as "any service or facility that supplies a learner with general electronic information and educational content that aids in acquisition of knowledge regardless of location and time" (Lehner and Nosekebel, 2002) . In relation to the above definitions, this research will summarise that mobile content can be adapted as an effective agent for flexible mobile learning acceleration using mobile phone technologies via the mobile internet through the convergence of creative education and entertainment. Commission, 2005) , as of 31 May there were 16.2 million hand phone subscriptions on the five digital networks operating in Malaysia. In the first quarter of 2006, the number had increased to 20.5 million, a 5.3 percent growth rate and 77.7 per cent penetration rate nationwide (Malaysian Communications and Multimedia Commission, 2006) . This shows that there has been an increase in the usage of Malaysian mobile technologies, especially, hand phones. More than two million hand phone users in Malaysia last year were 19 years old or younger. Adults between 20 and 49 years of age make up 12.7 million or 78 per cent of users, but this group has shrunk by 0.6 percent since 2004, while the numbers of senior users (aged 50 and above) also dropped 0.3 percent to 1.4 million (Lee, 2006) . This shows that teenagers and adults dominate the Malaysian mobile technologies market. According to Khalid (2006): Similarly the disparity between male and female users was slightly reduced, from 61.1 percent in 2004 to 57.4 percent in 2005. The latest survey also confirmed the previous year's findings that the typical cell phone user in Malaysia is a working adult, living in Selangor, Johor or Kuala Lumpur, and earning up to RM 3000 a month [. . .] typically, they use a prepaid phone account rather than a post paid one.
Increase in hand phone users in Malaysia According to the Malaysian Communications and Multimedia Commission's (MCMC) Hand Phone Users Survey 2005 (Malaysian Communications and Multimedia
With mobile game learning still in its infancy in Malaysia, a deeper understanding of its design principles as well as of the opportunities arising from it and its limitations is paramount. This paper strives to examine how the use of mobile phones for m-learning differs between heavy and light mobile phone users. Heavy mobile phone users are hypothesized to be no more likely to access/subscribe to more than one type of mobile content than light mobile phone users, have less frequent access to, subscriptions to and purchase of mobile content within the last year than light mobile phone users, and to spend less on mobile learning, its content and mobile games than light mobile phone.
The remainder of the paper is organised as follows. The next section presents a review of the literature relevant to the research. The research methodology is then CWIS 24,5 elaborated, ansd the following section presents the research findings and a discussion. In the final section, the conclusions and recommendations of the study are examined and further research directions are suggested. Smith et al. (1999) outlined four promising characteristics of hand held devices, namely:
Literature review
(1) small size and high portability; (2) instant access with no waiting for boot-up; (3) flexibility to support a wide range of learning activities; and (4) the cost of the technology is relatively cheap.
The newer forms of interactive technologies enrich traditional forms of learning and serve as links between active and passive learning, individual and group learning, and the transmission and generation of knowledge (Ramaley and Zia, 2005) . The net generations are the core users of mobile content (Hartman et al., 2005; Kvavik, 2005; McNeely, 2005; Oblinger and Oblinger, 2005) . They are experiential, engaged, and constantly connected, with a strong need for immediacy (Ramaley and Zia, 2005) . According to Salz (2006a): . . . one growth opportunity the industry has failed to tap thus far is mobile learning [. . .] currently a nascent market; mobile learning is positioned to address the growing public concern about educational quality and the problem of adult illiteracy [. . .] The combination of wireless connectivity and educational content delivered according to the learner's location, requirements, and skills [. . .] allow everyone -and not just mainstream consumers, but also those way out on the periphery -to learn and exchange ideas.
Characteristics of mobile learning (Chen et al., 2002) include urgency of learning need, initiative of knowledge acquisition, mobility of the learning setting, interactivity of the learning process, situatedness of instructional activities, and integration of instructional content.
Many researchers agree that the mobile content market is focused only on entertainment and infotainment applications (Salz, 2006b ; IBM Institute for Business Value, 2004; Spin3.com, 2006; SMS.ac, 2006) . Minimal effort is made to promote edutainment content for mobile learning. An A.C. Nielson market report for the second quarter of 2005 indicates that about 1.1 million current mobile phone users are likely to subscribe to multimedia message services (MMS) in the next three months, with people below 30 years old being the majority users (Devi, 2005) . Meanwhile:
. . . [the] latest findings reveal that despite the proliferation of content-rich mobile data services offering, other than text messaging, the adoption of advanced services such as mobile phone payment, online mobile gaming and mobile email have yet to reach noteworthy levels of usage; the survey also saw a marked preference for mobile phones with colour screens over those with black and white displays; short message service (SMS) maintained as the most popular mobile data application, with 65 percent of the users sending text messages Mobile usage for m-learning every day. Handset personalization services, playing games offline on the mobile phone and sending camera phone photos showed encouraging take up; over 20 percent of users download icons/screensavers/logo/ring tones, send camera-phone taken photos and play offline games, with their mobile phones at least once a month or more frequently; more than 10 percent of users utilize information services instant messaging and participate in voting events/polls/raffles, via their mobile phone (International Data Corporation, 2006) . Wagner (2005) indicates that three converging phenomena are accelerating today's mobile-adoption curve:
(1) there are more wireless networks, services, and devices than ever before; (2) consumers are demanding better mobile experiences than ever before; and (3) people want "anytime, anywhere" connections more than ever before.
From the overview, mobile content is an interesting platform to disseminate information and communication with the advances of mobile technologies and mobile internet. Mobile content could prompt new changes, styles and patterns for knowledge discovery, especially in the area of mobile learning and edutainment.
Methodology
The current study explores the effectiveness of incorporating game-based learning into mobile technology as a new edutainment instructional model for academicians. The research samples are based on 600 Malaysian mobile phone users, targeted at the mobile content market segment. The unit of analysis in this study was individual users with experience in browsing or purchasing content via mobile technology. The primary data is based on self-administered questionnaires, while secondary data is based on studies performed by past researchers and via online databases. The questionnaires were distributed to mobile phone users in the Klang Valley (the most highly populated urban area in Kuala Lumpur, the capital city of Malaysia).
Respondents were selected following a stratified random sampling technique. This sample was chosen because it represents a group of individuals who have the purchasing power and also the resources to access and use the internet, mobile commerce and mobile content. Six hundred questionnaires were sent personally to the intended respondents. The distribution to and collection of questionnaires from the respondents were conducted within a two-month time frame. At the end of the survey, 436 questionnaires were returned, equivalent to a response rate of 72.7 per cent. The survey explored the users' adoption level of mobile technologies usage and mobile content consumption. It consisted of a two-section questionnaire. Section A contained questions about the users' adoption level of mobile technologies usage and mobile content consumption, such as their level of experience of mobile technologies and content, the type of mobile content that respondents have accessed or subscribed to within the last year, the frequency of access to, subscription to, or purchase of mobile content within the last year, and the maximum amount of money spent on mobile learning, its content and mobile games.
Section B of the questionnaire covered the respondents' personal background, such as gender, age, highest educational level and monthly income. The data was analysed using the Statistical Package for Social Science (SPSS) Version 13.0 based on frequency and percentage distributions. Frequencies were run to determine the distribution of the demographic profile and mobile phone usage and experience. Further assessment CWIS 24,5 examining how the usage of mobile phones for m-learning differs between heavy and light mobile phone users was run using an analysis of variance (ANOVA) test.
Findings and discussion
Demographic profile of respondents This section portrays respondents' personal background, such as gender, age, highest educational level completed, and monthly income. A question on the type of mobile device owned was also included. The demographic profile of the respondents is illustrated in Table I . About 76 per cent of the respondents are female and the remainder male. As for ethnic composition, 98.6 per cent of the respondents were Malay, 1.1 per cent were Indian, and 0.2 per cent were Chinese. The majority of the respondents were students with a Bachelor's degree (94.3 per cent). As depicted in Table I , the age range was between 17 and 30 years old. It was noted that this age group prefers to buy new mobile phones and also exchange old mobile phones for new mobile phones due to new phones offering a wide range of items that are of interest to a variety of ages and demographics, providing an engaging means to be entertained and interact among a circle of friends. About 98 per cent of the respondents own a mobile phone and the rest own a PDA/pocket PC/palmtop or smart phone. This supports previous findings by Lee (2006) on the demographic profiles of hand phone users, i.e. that teenagers and adults dominate the Malaysian mobile technologies market. Lee (2006) the maximum amount of money paid for mobile learning, its content and mobile games.
Littlefield (2004), who conducted a survey to explore issues surrounding mobile phone usage by adolescents, found that the age at which adolescents first got a mobile phone did not differ between males and females. Neither did the number of mobile phone calls made, although girls send significantly more SMS messages per week than do boys via their mobile phones. There was also an age difference in mobile phone usage, with older adolescents more likely to make voice calls than younger adolescents. They also accessed or subscribed to several types of mobile content. As regards the usage of mobile phones among Malaysians, the following is hypothesized:
H1. Heavy mobile phone users access/subscribe to one type of mobile content than light mobile phone users.
With regards to the type of mobile content that they access/subscribe to using mobile phones, Table II shows that Malaysian mobile phone users preferred to go for entertainment (36.0 per cent) and personalisation (ring tone) content (23.6 per cent). This is followed by games (online, download) (23.4 per cent) and infotainment (news, sport) content (10.8 per cent). The encouraging take-up and positive mobile phone usage and experience on the part of Malaysian mobile phone users is due to the wonderful features offered for downloading icons/screensavers/logos/ring tones, sending photos taken on camera-phones and playing offline games on mobile phones, utilizing information services, instant messaging, and participating in voting events/polls/raffles on mobile phones. These findings support the prior research study of the International Data Corporation (2006) . This suggests that most respondents preferred to go for several types of mobile content that they access/subscribe to using mobile phones, including entertainment, personalisation (ring tones), games (online, download) and infotainment (news, sport) content. From this comparison, it appears that Malaysian mobile phone users, who are predominantly heavy mobile phone users, differ with respect to the type of mobile content that they access/subscribe to using mobile phone. An analysis of variance was conducted to test H1, and the difference in the mean was detected to be insignificant Table III . Therefore, H1 was not supported and it was concluded that heavy mobile phone users access/subscribe to more than one type of mobile content than light mobile phone users. Robertson (1971) claimed that changes in an individual's attitude towards a product were directly related to a subsequent behavioral change towards its usage. Mobile phone users who have more years of experience of using and holding mobile phones tend to use more than one type of mobile content that they access/subscribe to using their mobile phone. The user experience has been enhanced, allowing the user to spend less time looking for content and more time enjoying it. This behavior is influenced by the personality of early adopters, who are more adventurous, have greater empathy, are less dogmatic, are more intelligent, have higher aspirations in regard to education and occupations, and have a more favorable attitude towards science and technology than later adopters (Robertson, 1971; Rogers, 1995) .
Given the fact that online innovators tend to exhibit a higher level of self-confidence (Goldsmith, 2000) , it is likely that these mobile phone users will believe that they possess a higher level of knowledge about mobile content and will access, subscribe to, and purchase mobile content more frequently. Therefore, the following is hypothesized:
H2. Heavy mobile phone users have less frequent access to, subscription to, or purchase of mobile content within the last year than light mobile phone users.
In the 1970s, video games became a significant source of entertainment for young people (i.e. children and young adults). Nowadays, such games can be played on relatively low-technology gaming platforms, including mobile devices. The descriptive statistics in Table IV corroborate that a large majority of mobile phone users (91 per cent) indicated that they have paid one to four times to access, subscribe to or purchase mobile content within the past year and have spent between one and three hours per day on mobile devices engaged in mobile learning and game-playing activities. Heavy and light mobile phone users appear to differ in accessing, subscribing to and purchasing mobile content within the past year. Table V . Heavy mobile phone users possess a higher level of knowledge, have more social participation, maintain extensive interpersonal networks, and have contact with people not only within the social system but also outside it. They have greater exposure to both mass media communication channels and interpersonal communication channels and also current updates through this networking. Moreover, heavy mobile phone users are active information-seekers and thus possess more knowledge of innovation regarding new products and services available or offered online. They could influence other people's decision-making processes rather than being influenced by others to access, subscribe to or purchase mobile content within the past year.
Playing games via mobile phones can stimulate the enjoyment, motivation and engagement of users, aiding recall and information retrieval, and can also encourage the development of various social and cognitive skills. Littlefield (2004) found that adolescents often use up credit quicker than they are supposed to (32 per cent), with 12 per cent stating that they spend too much money on their mobile phones because their friends expect them to SMS them back each time they receive an SMS message. As such, the following hypothesis is proposed:
H3. Heavy mobile phone users spend less money on mobile learning, its content and mobile games than light mobile phone users.
In the mean comparison of maximum amount of money spent on mobile learning, its content and mobile games (as presented in Table VI ), heavy and light mobile phone users appear to differ. Encouragingly, the majority of mobile phone users (347) have experience of spending RM 300 or less on mobile learning, its content and mobile games (see Table VI ). These descriptive findings show the growing popularity and awareness about mobile phone usage and experience among Malaysian mobile phone users. An analysis of variance test was conducted to examine H3. The difference in mean was found to be insignificant (Fð3; 432Þ ¼ 1:472, p . 0:01; Table VII ). Therefore, H3 was discarded. It was discovered that heavy mobile phone users are more willing to spend money on mobile learning, its content and mobile games than light mobile phone users. Heavy mobile phone users are more receptive to new ideas, particularly to the new medium of retailing (i.e. online shopping) than light mobile phone users. They are willing to take risks when spending more money on mobile learning, its content and mobile games. They have become increasingly reliant on mobile phones, to the point where many of them no longer have a traditional home phone line and have elected to have just a mobile phone with a great plan. This is because mobile phones are small, reliable, and convenient devices that can provide the full spectrum of information and entertainment options to users.
Conclusion
In conclusion, significant differences can be identified when comparing the usage of mobile phones for m-learning between heavy and light mobile phone users. It was found that heavy mobile phone users:
. access/subscribe to more than one type of mobile content than light mobile phone users;
. accessed, subscribed to or purchased mobile content more frequently within the last year than light mobile phone users; and . spent more money on mobile learning, its content and mobile games than light mobile phone users.
This finding provides a new perspective on mobile phone usage for m-learning among Malaysian mobile phone users. With the emergence of new tools and media, mobile content is suggested as a powerful means to increase tacit knowledge via the exploration of interactivity, multimedia and 3D animation for creative edutainment and communication in the future. Mobile content needs to be developed specifically for mobiles, with clear images and good quality sound, to enable users continue to come back and enjoy new segments and features. Further research is encouraged in order to gain a deeper understanding of mobile phone usage for learning by including new variables and mediating variables and applying a multivariate analysis of the data Mobile usage for m-learning (such as structural equation modelling) to interpret the results, as this would allow simultaneous relationships among endogenous and exogenous variables, serve as a purposeful representation of the reality from which the data has been extracted, and provide a parsimonious explanation of the data.
